The effects of MHD boundary layer flow of non-linear thermal radiation with convective heat transfer and nonuniform heat source/sink in presence of thermophortic velocity and chemical reaction investigated in this study. Suitable similarity transformation are used to solve the partial ordinary differential equation of considered governing flow. Runge-Kutta fourth fifth order Fehlberg method with shooting techniques are used to solved nondimensional governing equations. The variation of different parameters such as thermophoretic parameter, chemical reaction parameter, non-uniform heat source/sink parameters are studied on velocity, temperature and concentration profiles, and are described by suitable graphs and tables. The obtained results are in very well agreement with previous results.
INTRODUCTION
The study of MHD boundary layer flow over a stretching sheet have a great significance due to its applications in engineering and industrial field. The presence of MHD in thermal management system plays a wide role in boundary layer flow. Magnetohydrodynamics stagnation flow of a micropolar fluid embedded in a porous medium in boundary layer flow studied by Nadeem et al. [1] . MHD transient flow and heat transfer of dusty fluid in channel with variable physical parameters and Navier slip boundary condition analyzed by Makinde and Chinyoka [2] . Many authors recently investigated MHD boundary layer flow in respects of different characteristics such as Hayat and Mehmood [3] , Jha and Apere [4] , Giressdha et al. [5, 6] , Jain and Choudhary [7] and Naramgri and Soluchana [8] . Many studies related to heat and mass transfer, we are neglected Dufour and Soret effects due to its smaller order of magnitude. This type of effects are arise when density difference is present in the flow system. Soret and Dufour effects are observed as the second order phenomena and useful in fields such as geosciences, petrology, hydrology etc. Hayat et al. [9] investigated Soret and Dufour effects in 3D flow with chemical reaction and convective condition in Maxwell fluid. In extend work Hayat et al. [10] studied Soret and Dufour effects in MHD boundary layer flow peristalsis of pseudoplastic nanofluid with chemical reaction. 3D boundary layer flow of a viscoelastic nanofluid with Soret and Dufour effects examined by Ramzan et al. [11] . MHD slip flow with Soret-Dufour effects in an exponentially stretching inclined sheet were investigate by Sravanthi [12] . In this study they used to solve and find out the numerical result by Homotopy analysis solution. Recently, Zaidi and Mohyud [13] discussed analysis Soret, Dufour and chemical reaction effects of wall jet flow in the presence of MHD with uniform suction/injection. The convective heat transfer and non-linear radiation are very effective in thermal energy storage process, nuclear plants, gas turbines etc. In recent years many authors shows their interest in non-linear thermal radiation and convective boundaries conditions. A decade ago Vajravelu [14] find the viscous flow over a non-linear stretching sheet. Several authors including Pop et al. [15] , Cortell [16] , Aziz [17] , Hayat and Qasim [18] and Afzal [19] studied non-linear stretching sheet and convective boundary conditions during their research. Makinde et al. [20] visualized a similarity solution of MHD flow of heat and mass transfer over a vertical plate with a convective surface boundary condition. They [21] extended their previous work and studied MHD mixed convection embedded in a porous medium with a convective boundary condition from a vertical plate. They have also discussed [22] boundary layer flow of a nanofluid with a convective boundary condition in a stretching sheet. Hayat et al. [23] investigated steady flow of an Eyring Powell fluid with convective boundary conditions over a moving surface. Authors such as Akbar et al. [24] , Pantokratoras and Fang [25] , Cortell [26] and Khan at al. [27] also investigated these aspects of boundary layer flow. Mushtaq et al.
[28] did a numerical study of non-inear radiative heat transfer of nanofluid. Three-dimensional flow of nanofluid over a non-linearly stretching sheet investigated by Khan et al. [29] . Recently, Mahanthesh et al. [30] studied non-linear radiative heat transfer in magnetohydrodynamic 3D flow of water based nanofluid over a non-linearly stretching sheet with convective boundary conditions. Study of effects of heat source/sink in heat transfer is important in many physical problems. However, the accurate mathematical modeling of internal heat source/sink is seems to be difficult. Heat transfer effects over a nonlinearly stretching sheet with variable wall temperature and non-uniform heat source discussed by Nandeppanavar et al. [31] . Gireesha et al. [32] examined radiative Hall effects on boundary layer flow past a non-isothermal stretching surface with non-uniform heat source/sink and fluidparticle suspension embedded in porous medium. Mabood et al. [33] , Pal and Mandal [34] and Raju et al. [35] also studied the non-uniform heat source/sink for boundary layer flow. The thermophoresis phenomenon in boundary layer flow has great importance. This phenomenon causes due to small particle,that flow away from the sheet. It has applications in gas particle trajectories form combustion devices and turbine blades etc. Rashad [36] studied influence of radiation on magnetohydrodynamic free convection over a vertical flat plate with thermophoretic deposition of particles embedded in porous media. Noor et al. [37] discussed Heat and mass transfer effects of thermophoretic MHD flow in the presence of heat source/sink over an inclined radiate isothermal permeable surface. Thermophoretic MHD slip flow over a permeable surface with variable fluid properties examined by Das et al. [38] . Immaculate et al. [39] investigated the effects of thermophoretic particle deposition on fully developed MHD mixed convective flow in a vertical channel with thermal-diffusion and diffusion-thermo effects. In recent times, transient thermophoretic particle deposition on forced convective heat and mass transfer flow due to a rotating disk was studied by Alam et al. [40] . Finally, study of chemical reaction in boundary layer flow has great significance in chemical engineering industries, such as polymer production and food processing. Its applications are energy transfer in a wet cooling water, desert cooler etc. Bhattacharyya [41] examined dual solutions in boundary layer stagnation-point flow and mass transfer effect with chemical reaction past a stretching/shrinking sheet. Analytical study of MHD free convective, dissipative boundary layer flow in the presence of thermal radiation, chemical reaction and constant suction past a porous vertical surface studied by Raju et al. [42] . Recently, Krishnamurthy et al. [42] investigated the influence of MHD boundary layer flow and melting heat transfer of Williamon nanofluid in porous medium in chemical reaction. To our best knowledge, the studied on non-linear thermal radiation with non-uniform heat source/sink in MHD convective boundary layer flow in the presence of thermophoretic velocity and chemical reaction has never been investigated till date. Aim of this investigation is to exted the work of Mahanthesh et al. [30] . We have investigated the thermophoretic effect on non-linear radiative heat transfer with convective boundary conditions over a non-linearly stretching sheet. The governing equations are cracked numerically. Results obtained are found in excellent agreement with the literature available. Results obtained are shown through particular graphs and tables for appropriate parameters
MATHEMATICAL FORMULATION
We have considered incompressible electrically conducting non-linear radiative three-dimensional boundary layer flow along the heated convective stretching sheet with non-uniform heat source (see fig.  1 ). The fluid flow along x direction with velocity Using above boundary layer approximations, equations of momentum, equation of energy and the concentration eqs. are as follows (see refs. [30] 
Where, u, v and w are the velocity components in x, y and z directions respectively. B is the magnetic field,  is dynamic viscosity,  is density,  is electrical conductivity, p C is specific heat at constant pressure, T and C are the temperature and concentration respectively. 
Where, k is the thermal conductivity,  is the kinematic fluid viscosity, * A and * B are the space and temperature dependent heat source/sink parameter. Thermophoretic velocity T V is defined is as follows
Here, r T is the reference temperature, V k is the thermophoretic coefficient [37, 38] is given by 
Here, *  is the Stefan-Boltzmann constant and m k is the mean absorption coefficient. In this study we have considered that radiation is optically thick. Also it is clear that eq. (9) 
Equation (13) is called linear radiative heat transfer equation.
To find the non-linear thermal radiation, equation (9) can be re-written as: 
Using equation (14), equation (4) 
With the help of above similarity transformation equations (2), (3), (13), (15) and (5) 
  (23) Where M is the magnetic field parameter, R is the radiation parameter, Pr is the Prandtl number, Df is the Dufour number, * A and * B is the non-uniform heat source/sink parameters, 
By using similarity transformation equation (25) 
METHOD OF SOLUTION
To solve the equations (18)- (22) under the boundary conditions (23), we have converted these equation from BVP to IVP. These coupled non-linear equations are solved by fourth-fifth order Runge-Kutta-Fehlberg scheme with shooting techniques in MATLAB. We use hit and trial method for guess the initial values of 0
Secant method is used to find better approximations for these values. The RKF45 or Runge-Kutta-Fehlberg method is a well-tested method to find out the solutions of initial value problems. In this method it is very necessary to choose the exact finite value of Equations (28) and (29) are fourth and fifth order Runge-Kutta scheme respectively. [30] . This is also shows the accuracy of the present result. Figure 2 and 3 shows the variation of stretching ratio parameter c on both axial and transverse velocities. It is very clear form these figure that an increase in stretching ration parameter c, displays the reduction of boundary layer thickness in axial velocity, whereas exactly opposite results shown for transverse velocity.
Because for large values of c = b/a, transverse velocity shows enhancement due to constant b, because b is stretching parameter along y-direction and axial velocity decline in x-direction, due to constant stretching parameter a. The similar results were obtained by Mahantesh et al. [30] . Figure 4 and 5 depicts the variation of magnetic field parameter on both axial and transverse velocities. Magnetic field parameter creates a resistance force, called Lorentz force. The Lorentz force is well known to work in opposite direction to the fluid flow. Hence enhancement in magnetic field leads declined in velocities profiles. Figure 6 displays that for large values of power law index n, velocities profiles decreases, hence boundary layer thickness reduces.
Figures 7 and 8 describes the influence of stretching ratio parameter c on temperature and concentration profiles. When the stretching ration parameter c increase, leads to intensity of the cooler fluid to hotter fluid from ambient fluid close to the surface is increases. Hence the thermal boundary layer thickness decreases as well as concentration profile shows reduction too. Figure 9 and 10 indicates the effects of magnetic field parameter M on temperature profile and concentration profile. Due to Lorentz force it is clearly seen that for higher values of magnetic parameter M, both temperature profile and concentration increases. It is observed form figure 11 that as power law index n increases, temperature profile and concentration profile decreases. Figure 12 shows the effects of Biot number Bi on temperature profile. This figure indicates that higher Biot number increases flow of temperature profile, this is due to increment in the temperature difference for every increasing value of Biot number. In figure 13 we have studied the effect of Dufour number on temperature and concentration distributions. Increasing Dufour number causes the heat of fluid flow increases. Hence for every increasing value of Dufour number both temperature and concentration profiles displays enhancement. Figure 14 Figure 24 shows the effects of radiation parameter R in temperature profile. This figure also depicts comparison between linear thermal radiation and nonlinear thermal radiation on thermal boundary layer. It can be seen clearly that when we increase linear and non-linear thermal radiation, the thermal boundary layer thickness increases. This is because the radiation gives energy to the flow and helps to improve the heats of the fluid. Hence the thermal boundary layer thickness increases as we increase radiation parameter R. Also noted that the increment of non-linear thermal radiation in thermal boundary layer is much higher than linear thermal radiation. Similar results are obtained by Mahanthesh et al. [30] and Mushtaq et al.
[28]. Therefore we can say that non-linear thermal radiation is more effective than linear thermal radiation, these results will helps to improve the capabilities of nuclear power plants and gas turbines. and 0 g''( ) for the variation of power law index n, stretching ratio parameter c and magnetic field parameter M. The negative values indicates that the sheet applies a drag force on the fluid flow. It is observed from the table that skin friction coefficient along both the directions shows reduction when we increase power law index n, magnetic field parameter M and stretching ratio parameter c. Table 3 
CONCLUSION
The present paper aimed to study the effects of MHD boundary layer flow of non-linear thermal radiation with convective boundary conditions and nonuniform heat source/sink in the presence of thermophoretic velocity and chemical reaction. The results obtained are as follows.
--Axial velocity profile decreases with stretching ratio parameter, while transverse velocity profile increases as we increase stretching ratio parameter c.
--An increment in magnetic field parameter M and power law index n, leads to reduce both velocity profiles.
--An increase in magnetic field parameter M causes increase temperature and concentration profile increases, whereas for higher value of power law index n, both profile shows reduction.
--Positive values of heat source/sink coefficients A* and B*, enhanced heat transfer rate.
Non-linear thermal radiation shows more effectiveness than linear thermal radiation. Hence non-linear thermal radiation helps us to improve over nuclear power plants.
--An increment of therophoretic parameter  and chemical reaction parameter R K , the thickness of concentration boundary layer decreases.
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